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1020020079826 #^ <^^V: 2003/9/24 

[i^a&eim) 0019 

[Xiie^XH 2002.12.13 

[^XHI^SI^s] G02F 1/1335 

SSI ^XHS^Sf mD\Am eH§SA|§xl SJ 0|2i =? 

a d >=i 

[^^2i S^SS) TRANSFLECTIVE LIQUID CRYSTAL DISPLAY DEVICE FOR IMPROVING 

COLOR REPRODUCTION AND BRIGHTNESS AND DRIVING METHOD THEREOF 

[SSI mx\ .m^± mMQ ^^siAh 

[eS!ej3H] 1-1998-101865-5 

[QiBieii 

[ CH £1 ei 3 H J 9-1 998-000202-3 

[SS^iae^Sim] 1999-055150-5 

[^S2| ^^S:)|l il4^>si 

[^S°l SM:"!! CHOI.SuSeok 

[^ei^^eisl 740603-1237510 

465-210 

[^^1 s:7i£ m^Ai ^mm 224-5 

[^^1 KR 

[^S2j ^^s:)!] S^^Ei 

[^S°l S^S:)!! JANG, Sang Mi n 

[^Eim^eiS] 710203-1673816 

[^aSjmi 431-745 

i^^l s:'i£ e^g^Al ee^^ sei^ ^si¥S0FHm 704^ 808s 

[^^^1 KR 
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1020020079826 ^X\: 2003/9/24 

W^2\ §^a:?|] NAM. Mi Sook 

[^&Js^ei^l 691119-2565618 

440-330 

[^^1 f ^€!A| ^Q}=P- ti\BO\m m^^Etm 736e 1702 

[^^1 KR 

eiSSl (oi) 

20 3 29.000 m 

[J^^mms.] 5 2 5.000 s 

[^<!il5!^SSl 0 21 0 ^ 

[^Ms^s] 0 m OS! 

34,000 ^ 

[g^/HWl 1. fi^^/H- SA||/H(£3)_15 
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£ 4 
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1020020079826 #^ '^^}: 2003/9/24 

LIQUID CRYSTAL DISPLAY DEVICE FOR IMPROVING COLOR REPRODUCTION AND BRIGHTNESS AND DRIVING 
METHOD THEREOF} 

S. ^^^^ ^^a^l^^lo^ s.^]^ 

£ 2^ ^ ^] 1 ^^l^lloll ^tb rj^^ lEAlt!- ^^iE. 

£ 3^ ^ ^1 2 ^Al<^loil o)^ ti>^4^ ^^^a^l^:^!^ ^1^^ iE^ltt ^^:£. 

£ 4^ ^ ^^^^ ^^1<^1<^1 ^t}- ^^4^ -s^^iEAl^^lo^ <a«.^ i^l^V 
J£ 5^ i£ 2 ifl^l £ 4^ tl: ^-^^^ ^H]^ ^-^ S^l ^. 

£Alt!- 

*** ^^^1] cflt!: *** 

100. 200: ^1 1 7]^ 105, 205: TFT 7]^ 

110. 210: TflolE ^o§^ 120, 220: -^7]^ 

130, 230: 140 , 240: ^S.^ 

150, 250, 530: 160, 260: 2 7]:^ 

165, 265: ^B] 7]% 180, 280: ^E-] 

190, 290: 195: «-^el-olE 

295: ^^1- ^e)-<:>lB 300: ^W^^^ 
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^ 'U^}: 2003/9/24 



310, 520: H^^l^E-l 330: 

342: 410: ^-f- 

500: cflolE-l aflAi 510: 7\]o]^ 

540: "^^^ 550: hVa]- <:g^ 

560: s\S. 600: liafl^ ^Hl-s] 

610: E^-olDj 620: i^^l^ 

630: 7]]o]B. :E.e)-olB] 640: clI'^lBj ^ej-olB^ 

650: 3fl^ 660: «-^Hl-<:»lH ^Bl-e^ 

(backlight ^6)1 <^>a-* a^^^. H&IM- ^^SAl 
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p 

1020020079826 %■^ <U7.}: 2003/9/24 

^ ^>-§-ol 7>^*>J1 iq-^^o] ^7fl*>^l O]^^ ^^<HlAi^ v^7l tiVA>^ 6n;g ^Al^^ll- 

<27> nl-efA^, ^^71^1 n^t}7] ^^^^ ^V-§-^m ^^f^ «J]s^- 

<29> :£ 1^ ^^c^ ^^^^ ^Jj^s^i^^l^ <a^«- I£Al^ ^^£ol4. 

<30> 6H;g^Al^Al^ ^ii^^Uswitch) ^7\<^ TFT(T3l£Al)7> ^-^^^ TFT 7]:>^(105)^- ^ 

tin ^A^^ ^B] 7l^(165)ol ofl;g^(i90)o. ^^ojofl ^^^o] ^A^^Cf. 

<3i> TFT 7l^(105)<^l^ 2^ s[^v}t\. n\{^]^o] ^^#(190)011 ^Jl ^"^-^ <?17>*>JL ^m^V^ 

TFT71- :4 1 71^(100) ^Hl ^^^^cf. ^^7] TFT 71:^(105) ^^--^'^'fl ^^f^^ o.^ 7]]o]B. ^ 
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1020020079826 %^ <U^}: 2003/9/24 

^B]-(no), -R-7lBi-(i20), wVA} ^^(130), i^muO) ^ 2}-:^ ^^(150)0] ^>^^^t:f. TFT 7] 
^(105) «J^el-<^lB(195)7> ^^l^l-ji o^o^ XFT 71:^(105) ^^S. ^^^^ 3i^}^t^. 

nV tiVAf ^^(130)<^1 ^^^^o] o;(cf. 

71:^(165)011^ ^Ei7> (180)71- >5il 2 71^(160) ^Hl ^^^s)<H «^el- 

oiHs(i95)-¥-t-i 2x^\^ ^^^o] ^E^iso)* *3|-^As.>«i ^^ir T^^*>7ii ^^ 

(R). ^-^(G), ^mB) ^el ^BlClBO)^ 1-^ ^llH^^^iCblack matrix: ^IS^D^fl o^^fl 

^32}. s-^s ^21-^ «-flel-^m(195)S^Ei 2^^}s]o] TFT 7^(105) , ^Jj^# 

(190) ^ ^el ^El 71:^(165)* ^^l-^^S -f-^tl-cf. '=>M^ sj-^SS 
SAlsrVS^cf. 

tiVAl- a^S. -g-^^ i>l«.^«.E^ ^al 7m(165)^S. <aAl-Slol ofl^^ 

(190)^ TFT 71^(105)^ ^>^>^^(130)<H1 ^^}^ ^ '^^%^a90)^- ^^]^^'\ 7]sQ: 

(165)^ i2l-?-S. oli^sl ^Aio^ s^^as iLAl^V^^cl-. 

tiVA> s.:^^ ^3]-^ ;g o. ^Bl(l80)«- ^ ^ -f-^l-^l-^c-ll aV^H ^f-sf 

^ei €tKl80)# tb ^^i<Hl -f-3il-*>;^l ^o^E-S., ^4 ^gE-l 
(180)51 :^7|1» ^A> «^^o^ ^el :iEl(i80)^ ^^^1^1 ^ afls. ^^^^H S.:^^ a 

^6\]Aj *'a*>7ll ^rf. ^il- ^Bl(180)^ ¥^1» ^>«>> 

^Bl(180)^ ^^^]^ ^ till^ ^^^^1-71 -^^"^-ll ^ll^^m ^1 2 7^(160) ^ofl 

-^7lBl-(170)^ ^A^tl- ^ ^ ^<H1 ^Bl(180)# ^^^^l-TlM- -f-il- <^^ofl ^^*>^ ;^1 

2 71:^(160)^ ^zl-tb ^ €al ^>^^t!:i=l-. 

25-7 



120020079826 
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^■1^>£lo1 fl£7> &;^1^<^1 9X9X^. 

^^7l]^ '^^^^VJI, Z]- 3}-^^ ttVAV ^ ^3)- «^^o.^ ^^Slfe ^-f-^l-^ 

S.^]^^^]<^ Si*^^^, <a^^<i> #^*>^ Bfoii^j ^Hl-el; >^7l B|-oltg 

^ no]^E.] ^^o]^s.^^ 711 olH ^ cll<^lBl ^<a-o| oi7].oi] rq-e^- ^>a-^ S^l*}^ TFT 7] 

%A 7l^ol ^^V^ Q!j^^ 311^; ^ ^7] jjfl ^ s^V^ofl -M^l:£l<H -E-JB-g nfl 
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<41> >^7l 7]^-B: <^^<H1^ ^5] ^Bl7> ^^^^ O.^ tb^. 

<42> >a-7l «-^e|-olB«Hl ^^^<^ ^^il- s.^<^ Bfl Efo]nj^ ^^*>^ ^neh^m 

<44> ^7] ^^1- «Jj2^-olH^ ^^^^ ^Aj} ^ ^a^^ S^1^>^ ^ i::V<^li2. = S. ^^^^ 

<45> J^7] TFT 71^34 ^ -f-iJf ^ ^O] 

^ ^^S.^]^^]^ «J-^oll SlX^A^, Efolnj ^Hl-fil7> CflolEls. oj^«J-^ ; 

oj^]H.ofl o^^ ti].A> s.^7} ^^i)^ cl-;^]; >^V7] ^^d\] i^E). E]-olnJ 

^Hl-&|7]- cflolBl* ^^^}<^ #^*>^ ^ £=7]- ^^tb 371] 

2^ avAV <:g^<Hi ^^^^ ^^, ^4*>^ ^^^^ 
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^^v^j-^s- SA>:^^ ^^^.^ k^]^^ it/^i* ^^^^v^ ^ 

^uZ). S.B.7} ^-f ^-i^^, ^^^<5l 2i^>5l^ 4 7^^ A-l 

ti. H5)l<ao.s ^^^l-S. ^1-71 <^^^ 371121 ^ib<Hlfe zl- 5.5ll<ap>t:l- ^^t!- ellolBl ;5i<a- 
9l7}^^ ^ol ^s.21 ^^Sj-l- til-^3is>cl-. 

^oM^ t!: ^ ^^^^ ^Al<^li s]^.^ c^<^o) m^if^* ^]^^}<^ 

52l-7> 9X^. 

£ 2^ ^ ^^21 ^1 1 ^AHHi o^tt <5^^aAi^^^lo^ c]-i3^ :£Aitb ^^^O] 

x:!-. TFT 7lJe:(205)4 7]%(265)o] ^ 7j d<^l 6n^^(290)# >«'><^H1 ^Jl ^ 

^^lol ojtcl-. TFT 71^^(205)21 srl-^<^l^ «flel-olH(295)7> ^^Islo^ ^cl-. 

TFT 71^(205)^^1^ ^1 1 71^(200) ^^<^] 4 ^1-:^ ^^'^V'^ afl^l^lol 5)-^ ;^^o]l 

^^a-^ ^7l-*>^ ^>^*>^ TFT(310)7l- ^^^^^cf. ^7] TFT(310)^ TllolH ^S.7} <^7}s\ 
^ TflojH ^^(312). ^7l TllolH ^:£<^1 tfl-S-^H ^ll^(channel)^ ^^^^Vfe ^ 

:£^1#(314), n+ £^ (doping) 51 <H ^^7l aV£^l^(3i4) ^l.«.oil ^^^^ ^Elw.#(316). 

>a-7l ^El w.f^(3i6)ui)- TllolH ^^(312)* ^7l^o.^ ^^^.]^^^ TflojE ^'3^(210)4, ^ 
El ^#(316)21 >a-¥-^l ^^^^<H Cll'^lBl ^SL7} SJ^^^ €^(318)4, ^7l aV£.^l# 

(314)0] ^A^^^ofl itl-el- ^7l ^.f^ ^^(318)-^S. c-llolEl x\^^ ;d^(250)<^l 91 

7}^}^ ^^o] ^■^(320)-2.S. ^^J^cf. ^7121- TFT(310) ^>^<Hl ^^(318) ^ JBefl 
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1020020079826 <U^}: 2003/9/24 

^^(320)^ iJl^VJl J17|^#^ ^tb ■^7]m220)o] ^^^^cf. ^7] -^71^(220) ^^<=^] 
^ ^^^>^<^1 ^n^tt ^^-^S aVAf ^^(230)ol ^>^j5]JL, q-A] n ^V«.oil :a.^^H240)<^l 
51<H ^4. ^^(320) -^71^(220). «1:A> ^^(230) ^ :a.J:^(240)^ 

^^^(contact hole; 330)0] ^a^sIo^ o^ji^ ^y] 3.^^(330)^ -f-tfl b.^]o] ^^(320)2f 
^■±. ^^(250)0] ^7l^o.^ ^^^4. 

^S] :iE-l 7l^(265)<Hl^ ^1 2 71^(260)21 z]- s^^o] nfl 3 ^,(300) 

♦ ^^^tb ^ >fl 2 71:^(260)21 >a-:f-c>|l r, q, B^l ^El(280)# SStlri^. ^H, ^ 

A> '^^<H1'?1: ^ei ^El(280)7> ^^Jil^^ ^flEl^tb^. ^, :f-ail- <^^oii^ ^e:| :gBl7l- ^Tll 
^cf. f^sflo:| ui-j^jzi.^ ^-^^SAl^J-^l^l- i^Hl ¥^ "^^21 ^B]^ ^^711 ^^^^>7l ^^1-0^ 

aVA> c^<^6\] -^71^1-^ ^^^*>^i4, <^^2l ;^1 2 7l^# ^^«1-^1 ^O-SS. ^^Sl- 

^ ^^^S ^ ^^21 ^aHHI ;^e1 7]^^ ^ oj^cl-. ^E-l :iBl(280) 

'^'ll^ ^-i- ^^(410)-^^ ITOdndium Tin Oxide; IT0)7> ^^■B\o] tfT 7^(205)21 
(250)^1- ^711 #(290)011 ^^^-^ '?l7>t!:Cl-. ^5] €^^280)21 i^sq- ^^(410)^1 ^ 

^E-l (280)21- ^-g- ^#(410) A>oloil sg^sj-ni-^ ^A^^ ojrf 
"Jlsl-<^1H(295)^ R, G. B21 ^a-Is. ^^^^1^^ afl^ tflS. ^^V^V^ 

t!:i=l-. «-^2l-olH(295)^ R, G, B^] <a;=gt!- ^^icfl^ ^^^^1^1^ ^^ ^S. 

(296), ^H(297) ^ ^H(298)S. ^^^^^14. ^7l ^^(296. 297, 298)^ ^ 7>^1 

#^2l q-<^l^:E-(Light Emit Diode; LED)S. ^ #2fl2l SAl-s:>oi 

yflel-oiEsl- ^ei ^ ^x^o^ ^^Hlofl A>-§-£l^ ^^1- «jiei.ois(295)^ ^V^HMi a^^^ ufEl-vfl 
7l «l|€-oll ^^1- <^^sl ^-f 
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^B\7} ^711 ^<^lcf. ^Bl7> -^^l-^ol ^7]-Slc>l 7M^Z\ 

^ Jl47> Sm-. ^7] ^^<=>]^(295)^ A ^H(296, 297, 298)<^1>H S^^fSl^ 

<55> <5fl;giEAl;3-^l7> «]:A> 3.= ^. ^-f 5^:^- A>-g-*>S.S., «^el-<5lH(295) 

^ €-2.S(turn-off)^<H -^-Efl^ -B-^ltl:^-. •Sq-f-'^l^i 'a^V^ ^E-i 7l:a:(265) 

^ ^^^^(290)# ^ TFT 71:^(205)5] uVa> ^^(230)o11 ^*fl ti]:^>S)cH cfA] ob^^^ 

(290) ^ ^B] 71^(265)^ ^^fl u|-^7fl ^c]-. ^o] ^e-1(280)» ^^^^^i 

<56> ^-fl^SAl:^^l7> ^ozf -§^3]-^ «^el-olH(295)fe ^^(turn-on)^tq-. jx\ 

el-Ai, «JjHl-olH(295)o1lAi SA>^ TFT 71:^(205), ^-3j^^f^(290) ^ ^B] 7]:^ 

(265)21 ^-^ <%^%: y}^^^ -i-4*>7ll ^gcf. <^^o]l^ ^E-l7> ^^^^<=i\ Si^l^?}- ^ = 

(296, 297, 298) ^V^l^ilAi aj)o. ^ ^o. 2:A]-^>£.^ aj]^ S^sr]-7fl ^cf. o>a> <^^o.^ <aA> 
ti]:A> :5i^(230)<^l ^-^^JX^l^^^]^ -S-^*>^] ^-^^^ ^^^1 

<57> £ 3^ -g- 2 ^Al 0^1 oil ^tb ^^S>^]^^121 c}.^^ xEAltt ^^£^1 
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(342)^ ^^^^1^. ^7] ^ui|-*(342)^ ^^«>7l :%^}^]7]] ^ 

^^^cf. <^lsq- ^o], vflofl :E:jjj.^(342)^ ^>^^^o.^>^ ol-Al- s.:E.cHlAi^ i2:j«L^«.Bl 

ojA>^ ^ol ti]-A> ;5i^(230)^l a}-A>5]ol ^-^S. trfA] «j-#S]D^, ^jzf S-:£oflAi^ aJj 

Hl-olH(295)S.^E^ ^o] :f-ui)-*(342)^ ^ij-^-^S.^ ^^*>7ll ^cf. 

<60> ^71^(220)^ ^^1- :f-4#(342)^ ^^^*>^ <5l-B-fe s^o:) JL^^ ^ 

cH2|.^>7l ^tb ^-^S. ^32}. <^^ai). tg^o^ ^ ^^(cell gab)5l v]7} 2:10] 

31- 2.^<HlAioi ^^^^ ^t^. 

<6i> ij^sq. ti>AV s.^o]]A-lo^ :^^o. s.^6\]X] -f-^l-s^V^ ;g^7]- <^ 

^^^^^ ^l^l^VJl 

<62> £ 4^ ^ ^Al<^loil ^^uzf^ ^^^Al^^jo^ <^«.^ ^^S.olrf. 

<63> ^^^S^l^^lo]]^ ^71%}: w>sq- ^o] o.^ t^]o]E.] BflAl(500) ^ TllojE Hfl^ (510)0] 

«fl^^^ -4^71151 <^^^ ^o]B] yfl>a(500) ^ TflolB «fl^(510)^ Jil^>^<^l 
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^T^S. TFT(520)7> ^^^^<^ $X^. <^^ofl^ ^7] TFT(520)^ ^7]^o_s. <^^^ 

£^ ^^(530)0] ^^(530)^ <^^(540)4 <^^(550)^^ ^ 

al.A> '^^(550)<^1^ ^^(530) *>^<^1 ^^o] ^^^^Slo^ ^jj)- S.^.^ 

<^^(540)^ -i-^fl ^«5§>JL(^^), aVAV 2.^<a u].a> <^^(550)# 

^^t!: 37fl^ ^dii(R, G, B)^ TFT(520)<H1 371]^ ^o]^.] ^^(500)^ S.^<>\] S. 

^<^1 ^demultiplex; MUX) 2)S(560)» *«fl B|-o]xg ^S^ei (ol^ADsq- <?§;i^rf. 

^e-jofl i^s^l-o^ ^Aj^ o;^t:^ 21^(560)^ ^ozf s.B.'U ^-f ^^^l^H ^^t!" 

371)21 5|-rdl(R, G, B)«^l ^^tb t^l^^lB] ^7>*>J1, S.:^^ ;g ^^H5]d>l z^- ^ 

4^(R, G, B)<H1 tfl^l^i ^7>«1:cq-. ^f-^il. s.^^ oj^^V R, G. B. ^1 7fl^ ^ 

tflolEi ^<a-^ ^■^^>7l'?> -a-7l ^d 3lS(560)^ ^^11- €-2-7]- ai^l'?]: iHlol 
Bl ^B]-ol«l2] ^^^] ^>7l ^tn^i^ 2]S.(560)# ^^1*^ ^ ^V^^^V^-. 

^ -gr^fl^^ <^l-§-*>^ ^3= 2--^ £^ R, G, B M] 7fl2] ^^oflAl S. 

£ 5^ i 2 ifl^l £ 4^ i^A^^ tb ^Jj^ ^altb ^^^^ ^^^SAl^j-^12] ^-^ 
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s\r^ ^]o]B\i ^^B] (computer) ILiJ^^ (graphic controller; 600)<HlAi 

<y^«]-o> ^^^H #^^>^ B]-olnj ^H#sl (timing controller; 610)^ ^7] t^o]u^ tlBl- 
&|(610)<^1 s-c Jf-az). Al^ofl trj-el- E^-ol^J ^Hl-s1(610)^ #^ ^ 

Si- ^^*>^ ^^^1-^(620)SL. B^-olnJ ^H1-&|(610)S.-^B1 711 Tl] 

^IH ^^o]^(630)^ ^7] ^o]x2^ ^Hl-ei (610)^-^^1 dlolE] ^1:^^ ^ej. 
<>ltH(640)5q-, ^7] TflolH :E.el-ol tjl (630) ^ ^e)-oliJl(640)7> -^3]-s)c>] Tfloj^ ^ 

cflolBl 017H1 4=1- iE^l^m ^^(650)^ ^ ^71 3sfl^(650) 

^^M7]JL, til-Af 2.^<a -^-H ^1-^^ -n-^l^>^ ^^ ^^(296), ^ 

^(297) ^ ^H(298)l- ^Hl^ «-^e1-olB(295);^ ^7] ^o]u^ ?i HI- (610)21- ^ 

^> BflBl-<:>lE(670) ^}o]6\] ^^]z\c>] ^7] «-^e)-olH(295)^ ^<^1°J^ ^J^el-^^l 
H ^Hl-Bi(660)« S.^^}^ ^^^€1=1-. 

SE*V, >a-7lt!: :E.e1-olBl (640)21- <^7^ 3^^(650) ^ 

^l^V^M-, cIl^lBl ^Hl-oltf|(640) ^^1t!:4. 

^V7l El-olnj ^H*Bl(610)^-^Ei #^£l^ tfl o] >IH ^SiS. 

(SSC). ^^#^<y<^l<:>l#(S0E), ^^^til:^^^(POL) i^^fJi, TflolB ^Jlfe ^SLS. 
7flolH^El-B^i(GSP), 7flolHAlHH#^(GSC). Tflol E^^oloflolM.(GOE) i^tb^-. 

cflolE-l ^e1-olw1(640)^ Bl-o]nj ^Hl-ei(610)S-^Bl2l ^o]^] x\^6\] icj-el- c^IoIe-11- 
l-^(sampling)t!: ^-^1, c-11«^lBl# ^ E^o] ^^^J efl^l ( latch )3^>j7 efl^]^ cilolEll- ^ 

T^Xgamma) ^'iJ-AS- ^^g-^lr^-. 
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<7i> o]B ^e1-olwl(630)^ Bl-o]Dj (610)5.-^ B-lo^ ^s. ^ :^ib)-h 

«I^(GSP)<^1 -§-^s^M 711 ojB ^^>2^^S ^^^5^>^ AlHH ell;^l:^iBl (shift register)^ 

, TllolH ^-a-^ <2fl^^^ ^^t!: elltS. AlHH ^1^171 ^t!: ^flt ^1HB] 

(level shifter)* 5L^^^-. 

<72> «]:^32)-^ i^^l-f-(620)<Hl ^3r>c^ a]-A> i:^^ t^-^-^Vt]] S)^ Ej-oj^J ^ 

:e1-h-K610)^ «]:a> ^-g-o]] ^j^^ TfloiH Aij: ^ c-flojBi ai:^ ^ ^5^^s>c:>i tIIoih ^ 

<73> 7flo]E ^5^-01^1(630)^ ^7] 7\]o]B. ^^1- ^7> ^o> 60Hz^ TflojH ^rfil- 3)]^ 

(650)<H1 ^^j^ 2| TllolH uflAloil 16.7ms ^^.2.5. ^^>^^S. ^7>*>7ll ^ A^]^ tifl-^ 

'HI TFT7> li^^cf. <^ltqi dl^^lBl :=el-olttl(640)7> t^o]B\ z]- ^^^ofl o]7}^}7\] 

ofl;^o^ ^^^<^1 3:^Slol Sq-^ollAi ogx}^ ^E]^ -^^^f^H ^-^1^^ ^^^V^ll 

<74> ^^4^ ^^S^l^^l7]- ^^^]^(620)<^ 3]^<^ ^3]. S.B.S. ^^*>7ll 51^ ^o]"^^ ^ 

Bl-sl(610)^ W-^- S.^^ ^-S-ofl 711 olB ^S. ^ cflolE-l ^a^^^H Tll^lH ^ 

e1-<^l wl (630) ^ tflc^lE-l :Bel-olwl (640)011 ^^t!-^^. . ^flefol e (670)sl- ^S.^ 

<75> El-oinj ^Hl-el(610)^ 1 HBfl^^ ^-J^CR). ^-^CG) ^ ^-^(6)31 .HI 7l|fi1 n^i 
■a o.^ M-^o^ ofl;g sll^(650)* ^-^^17171 ^tb ellolE-1 :^el-olH^(640) ^ 7llol 

H :^e1-oltH(630)'Hl ^^^i:!-. 1 Hr^l'?}^ ^ 7flsl A-^ti ^ei]o]o.^ u}.-oi ^:^^>^ Bj-^l^ 
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^:^Hj-^ole| ^cf. ofl:^iAl^^ll. eOHzS ^-^^ ^-f ^ Sell^d^ 16.7ms ^<?> 

H|-oltg ^Hl-s1(610)^ nHfl^ ?iHl-£lS^E-l ^^Hlfe c-ll^lEil- ^ 

mR), ^mc) ^ ^-^(B) ^s. ;^fl^^^4. ^si-si(6io)<^ 21*11 ^11^^^ n 

olB^^ c-ijoiEi =2l-oltH(640)<^l Bl-olnj ^e^e^(610)^ ^-B ^-^wj-^ 

oil ^^4^3. c-llolE^ TflolH ^^1- 

(296), ^^-n ^H(297) ^ ^^(298)7]- ^^H^.^. ^flel-olH ^Bl-sl(660)» 

oM, 711 ojE :Bel-olHl(630)^ ^>7l 711 olH <y7> ^ci> isOHz^ TflojE zl- 

7ll<5lH aflAioil 5.6ms ^^^^S. 3.^^ ^-f R, G, B^l tll^^lBl 

^ ^^}^^S. nflolE-l all Ai oil ^7]-^>S.S tiVAV :s-<^^l-7ll l^^il 60 Hell <a (frame ).^ M- 

^^7l ^3flA-l^ oliitf 3tifl Bu].s.7]i Tflol^ :Bsl-olttl( 630)1- ^^Al^o> ^cf. B 
^ t-H^lEl ^<a-ol ^^>^ 0171-^ °fl «-^el-<^lB(670)^ >^^2l ^H(296, 297, 

298)* €^^1^14. ^7l «^Bl-olH(670)2l z^- ^H.^ Bfolnj o. .^71^ al-fil- :^ol ^ 

21-olH ^Hl-el(660)<Hl ^«}] ;^H^i:l-. 

^7l^ ^^Oll A>^Ol ^^1^1 7l7ll5lOl Oj^jOu). Ol^^ ^l^Ol igo^^ tt^S:]-^ 

^oisi-7l iicl- Hl-^^l*]: ^AHl©! c^iAi^Al sfl^slolo) icI-el-A^ "Q:^^ "^^^ ^'^^ 

^AHHl ^^>c^ ^ol o>i^ji ^^^^i^o^sl- S-Sl^^i^^cll ^oll o^^l-ol ^g^l-c^ 
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<80> ^ ^x^6\] o^^}^ t^^^. ^3].7]. c^r^^ 

<82> Ir^j^, LED^ ?l£7l- ^7] nfl^o]] J^oJf c^^S^ nVA} <^^o^ i^^jat:]- 3|-7fl 

<83> ^E.] 7]^^ ^:^o] cf^^fl^trf. ^Eflofl^ S-B.^ ^^S. ^-^^ 

^*>^ -^4 ^^Tfl ;5ll3]-^> 51^11?}: ^ ^vt^s^ ^Aic^jofl c^^}^ cf^tt 4^1 

-§-^>^l ^Jl LED# A>-g-^>c^ xs\^ K^^}B.S. ^7l)^#ol ^-^£1^ S.^7} 9Xt]., 
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11 

no]B\ ufl^i ^ TllolH v-^^o] ^^o^s. afltsH 4n^7flsl sj-^l- ^>^^^>JL, z|- 5]-;^^ 
^A]- ^ -f-oz]- <^^o.S. ^^£1^ ^^^^ ^^SAl^^Hl ^o^A^, 

cllo]E-1# ^:&^H #^^>^ ^Hl-B]; 

^7] 711 ojH :^5^-olul ^ dlolE^ :^e^-oll3lS.-^El tIIoIH ^ cflolEl ^«a-ol ol7]-ofl 

nl-sl- a^l^V^ TFT 7l^2|. ^e1 jI^o] oa^ sfl^; ^ 

^7l sfl^ ^>-^ofl A^^lslo^ J^jo). s.c<g 2^^, ^^o^ <g;^^ ^a-^ 

[^^^^ 2] 

^1 1 ^<^Ai, -^71 ^e-i ^E-1 7lJg:^ tiVAf <^^ofln]. ^e^7V ^^^^ 
^^11 ^^^31- ^Hi- #7>Al^ ^^^l-^ ^^^S^l^^l. 
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31 

41 

^1 1 C-HojE-l ^e^-ojB^^ O]^^ 37flo^ ^]o]B\ HflAlo. 5)5. 

51 

61 

^1 1 *J-<^1 ^1-71 TFT 714^:4 ^e) 7]:^ >«>'^1^ .€ 9^0] 

71 

^ '^^-^S ^^5)^ <2fl;^SAl;3-^lo^ wj-^oil 

^^^1-^<^1 S.B. EE^ S.^7> Al^s]^ ^^]; 
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^7] 3.^^ ^^oil 4ef E}-oinj ^es.e^7]. c-iiojEis ^^^H #^^>^ ^t^^l ; 

^^o^ ^Bll- -i-3l-Br>^ ^^^Sl St^S ^-^^ S^I^VjI. 

A>5]^ ^^J^^, ^^^^ 2i-^o^S. S.^]^^ ^^-^S. ^1- 
8] 

^1 7 -^j-oll ^<>|Ai, s.^7> z^- ^Efl<a^ ^^J]^, ^-i^^*^! S 

t-fl<^lel ^<a-ol ^71-51^ ^7^^^^3\- ^7M^ ^^^^ ^ 
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[-£ 31 




[£ 4] 



Mux aia I — 560 
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5] 
600 

i 



610 



620 



E||o|E| safoim I — 640 



= a^o|^H 



— 650 



T" 

630 



660 

i 
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